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(57) ABSTRACT

A cooling apparatus of a cooking appliance including a cabi-
net having a cooking chamber located therein and an electric
component chamber located outside the cooking chamber; a
door istalled on the cabinet for opening and closing the
cooking chamber, and having a suction channel and a dis-
charge channel communicating with the electric component
chamber; and an air blower installed 1n the electric compo-
nent chamber for sucking air to the iside of the electric
component chamber through the suction channel and the
discharge channel of the door and discharging the air, so that
the external air having a low temperature 1s directly sucked
through the door, cools the electric component chamber, and
1s then discharged to the outside, thereby increasing cooling
elficiency of the door.

17 Claims, 7 Drawing Sheets
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FIG. 1 (Prior Art)
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COOLING APPARATUS OF COOKING
APPLIANCE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to a cooling apparatus of a
cooking appliance, such as an oven, and more particularly, to
a cooling apparatus of a cooking appliance for cooling an
electric component chamber and a door.

2. Description of the Related Art

FI1G. 1 1s a partially exploded perspective view of a cooking,
appliance, particularly an oven, and FIG. 2 1s a sectional view
of FIG. 1, taken along line A-A.

The oven as shown 1n FIG. 1 comprises a cabinet 1 having
an opened front surface, a cooking chamber 2 installed 1n the
cabinet 1 and heated such that food therein 1s cooked, a door
10 1nstalled on the opened front surface of the cabinet 1 for
opening and closing the cooking chamber 2, and an air blower
4 1nstalled 1n an electric component chamber 3 located on the
upper part of the cooking chamber 2 for cooling electric
components 1n the cabinet 1.

The cooking chamber 2 1s heated by an electric heater or a
burner.

The air blower 4 serves to form a cooling channel due to a
high temperature generated when the oven performs a cook-
ing operation and an automatic cleaning operation using
pyrolysis, and generally includes a fan 7 and a fan motor 6 for
operating the fan 7.

The fan 7, as shown 1n FIG. 2, 1s installed at the rear part of
the electric component chamber 3, and forcibly discharges air
in the electric component chamber 3 toward the front part of
the electric component chamber 3, at which the door 10 1s

placed, thereby cooling the air 1n the electric component
chamber 3.

The door 10 1s directly heated by heat radiated and heat
convected from the inside of the cooking chamber 2, thus
having a cooling structure. The cooling structure of the door
10 1s configured such that a channel 13 for passing external air
1s formed between two glass plates 11 disposed 1n parallel.

The above channel 13 of the door 10 1s connected to a
discharge channel 8 of the fan 7.

Accordingly, when the air 1n the electric component cham-
ber 3 1s forcibly discharged by the fan 7, the hot current of air
in the door 4 1s exhausted to the outside and cooled by the
principle of sucking the air passing through the door 10
according to Bernoulli’s Equation using a difference of
velocities of an exhausted air flow.

Here, various cooking appliances, such as an oven and a
microwave oven, use a pyrolysis system for increasing the
temperature of the cooking chamber 2 when the cooking
chamber 2 1s cleaned, and perform a cleaning operation using
the pyrolysis system 1n a state, in which the temperature of the
cooking chamber 2 1s more than 500° C., thereby requiring a
cooling structure of the door 10 for coping with the above
condition.

Further, the above cooking appliances requires a new cool-
ing structure of the door 10, in which food therein 1s cooked
at a temperature ol more than 250° C.

However, since the above-described conventional cooling
structure of the cooking appliance 1s configured such that the
air 1n the door 10 1s sucked and discharged by means of a
difference of velocities of the air discharged from the electric
component chamber 3, 1n case that the quantity of the air
current for cooling the door 10 1s small and the blowing force
of the fan 7 1s deteriorated due to long-term use, the air
discharged from the electric component chamber 3 flows
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2

again into the channel 13 of the door 10, thereby remarkably
deteriorating the cooling efficiency of the door 10.

Particularly, the above-described conventional cooling
structure of the door 10 1s not suitable for cooking appliances,
which perform a cooking operation at a high temperature and
a cleaning operation using pyrolysis.

SUMMARY OF THE INVENTION

Therefore, the present invention has been made 1n view of
the above problems, and 1t 1s an object of the present invention
to provide a cooling apparatus of a cooking appliance, which
sucks air from the outside through a door and then uses the air
to cool the 1nside of a cabinet, thereby increasing cooling
elficiency of the door and an electric component chamber.

In accordance with one aspect of the present invention, the
above and other objects can be accomplished by the provision
ol a cooling apparatus of a cooking appliance comprising: a
cabinet having a cooking chamber located therein and an
clectric component chamber located outside the cooking
chamber; a door installed on the cabinet for opening and
closing the cooking chamber, and having a suction channel
and a discharge channel communicating with the electric
component chamber; and an air blower installed 1n the elec-
tric component chamber for sucking air to the 1nside of the
clectric component chamber through the suction channel and
then discharging the air through the discharge channel.

Preferably, the door may include a plurality of plate mem-
bers spaced from each other by a designated interval, and the
suction channel and the discharge channel are formed among,
the plate members.

More preferably, the door may include at least three glass
plate members.

Preferably, the suction channel may be located at the outer
portion of the door, and the discharge channel may be located
at the 1nner portion of the door.

Further, a discharge duct for discharging the air in the
clectric component chamber may be formed from an outlet of
the air blower to the discharge channel of the door, or a
suction duct may be connected from the suction channel of
the door to an inlet of the air blower.

In accordance with another aspect of the present invention,
there 1s provided a cooling apparatus of a cooking appliance,
in which external air passes through a door installed on a front
surface of a cabinet to cool the door, flows into the cabinet to
cool internal components, such as a control panel for control-
ling cooking operation, and electric components 1n an electric
component chamber 1n the cabinet, and is then discharged to
the outside of the cabinet.

Preferably, the air discharged to the outside of the cabinet
may be discharged toward an area in front of the door and the
cabinet.

Further, preferably, a suction channel for sucking the exter-
nal air into the cabinet and a discharge channel for discharg-
ing the air 1n the cabinet to the outside may be formed 1n the
door.

More preferably, the suction channel and the discharge
channel may be separated from each other by a plurality of
plate members constituting the door.

Preferably, an air blower for circulating the air to cool the
door and the inside of the cabinet may be provided in the
cabinet.

The cooling apparatus of the cooking appliance of the
present mnvention causes external air to be directly sucked into
the cabinet through the door, to cool the 1nside of the electric
component chamber, and to be then discharged to the outside,
thereby increasing cooling efliciency of the door.




US 7,431,029 B2

3
BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and other advantages
ol the present invention will be more clearly understood from
the following detailed description taken 1n conjunction with
the accompanying drawings, in which:

FI1G. 1 1s a partially exploded perspective view of a cooking,
appliance having a conventional cooling apparatus;

FI1G. 2 1s a sectional view of FIG. 1, taken along line A-A;

FI1G. 3 15 a partially exploded perspective view of a cooking,
appliance having a cooling apparatus 1n accordance with a
first embodiment of the present invention;

FIG. 4 1s a sectional view of FIG. 3, taken along line B-B;

FIG. 5 1s a longitudinal sectional view of a cooking appli-
ance having a cooling apparatus 1n accordance with a second
embodiment of the present invention;

FIG. 6 15 a longitudinal sectional view of a cooking appli-
ance having a cooling apparatus 1n accordance with a third
embodiment of the present invention; and

FI1G. 7 1s a longitudinal sectional view of a cooking appli-
ance having a cooling apparatus in accordance with a fourth
embodiment of the present invention.

DESCRIPTION OF THE PR
EMBODIMENTS

L]
ay

ERRED

Now, preferred embodiments of the present invention will
be described 1n detail with reference to the annexed drawings.

FI1G. 3 15 a partially exploded perspective view of a cooking,
appliance having a cooling apparatus 1n accordance with a
first embodiment of the present mvention, and FIG. 4 1s a
sectional view of FIG. 3, taken along line B-B.

FIG. 3 1llustrates an oven provided with a cooling appara-
tus 1 accordance with the present invention. The oven com-
prises a cabinet 20 provided with a cooking chamber 30
heated by a heater and en electric component chamber 25
located on the upper part of the cooking chamber 30, a door 50
installed on the front surface of the cabinet 20 for opening and
closing the cooking chamber 30, and an air blower 40
installed 1n the electric component chamber 235 1n the cabinet
20 for sucking external air and then discharging the air so as
to cool the door 50 and the 1nside of the electric component
chamber 25.

Various electric components and devices, such as a control
panel 26 for controlling the oven, are installed 1n the electric
component chamber 25 of the cabinet 20.

The door 50 includes a suction channel 50 connected to the
clectric component chamber 25 for sucking the external atr,
and a discharge channel 56 for discharging the air having
cooled the mside of the electric component chamber 25. An
outlet 50q for discharging a part of the air having cooled the
inside of the electric component chamber 25 together with the
discharge channel 56 i1s additionally formed through the
upper part of the door 50.

That 1s, the external air, which flows into the oven through
the suction channel 55 of the door 50 by the operation of the
air blower 40, cools the door 50 and the 1nside of the electric
component chamber 25. Thereaiter, after the air flows 1nto the
clectric component chamber 25 to cool the inside of the
clectric component chamber 25, the air 1s discharged to the
outside through the outlet 50q and the discharge channel 56 of
the door 50.

A plurality of glass plate members 51, 52, and 53 are
spaced from each other by a designated interval, and then the
suction channel 55 and the discharge channel 56 are respec-
tively formed between the glass plate members 51 and 52 and
between the glass plate members 52 and 53. In this embodi-
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4

ment, the three glass plate members 51, 52, and 53 are dis-
posed 1n parallel, thereby constituting the suction channel 55
and the discharge channel 56.

Preferably, the suction channel 55 1s located at the outer
portion of the door 50, and the discharge channel 56 1s located
at the mnner portion of the door 50. An inlet 554q of the suction
channel 55 and an outlet 564 of the discharge channel 56 are
formed through the lower part of the door 50.

Further, preferably, the upper end of the suction channel 55
1s Tormed closely to one side of the upper end of the door 50
(the right side 1n FIG. 3) so that the suction channel 55 does
not intertfere with a discharge duct 45 and the control panel 26,
or 1s formed at both sides of the upper end of the door 50 (not
shown).

A guide 57 for guiding the cooled air into two sides 1s
installed 1n the discharge channel 56.

The air blower 40 includes a motor 41, and a fan 42, in the
same manner as a conventional air blower. Preferably, the fan
42 15 a cross flow fan including an inlet 42a, which 1s longi-
tudinally formed, and an outlet.

A discharge duct 45 for discharging the air in the electric
component chamber 25 1s formed from the outlet of the air
blower 40 to the outlet 50q and the discharge channel 56 of the
door 50.

Hereinaftter, the function of the above cooling apparatus of
the cooking appliance 1n accordance with one embodiment of
the present invention will be described 1n detail.

The motor 41 1nstalled 1n the electric component chamber
235 of the cabinet 20 1s driven by current applied thereto, and
then the motor 41 operates the fan 42 to circulate arr.

External air 1s sucked to the inside of the electric compo-
nent chamber 25 through the suction channel 535 of the door
50 by the fan 42. Here, the sucked air cools the door 50.

The air sucked into the electric component chamber 25,
while cooling the door 50, cools the 1nside of the electric
component chamber 25, and 1s then discharged to the dis-
charge duct 45 by the fan 42. The air, discharged into the
discharge duct 45, tlows 1nto the outlet 30a and the discharge
channel 56 ofthe door 50 and 1s then discharged to the outside
of the door 50. Here, the air circulating into the discharge
channel 56 has a temperature higher than that of the sucked
air, but exchanges heat with the discharge channel 56 of the
door 50 having a comparatively high temperature, thereby
cooling the door 50 one more time.

Accordingly, the cooling apparatus of the cooking appli-
ance of the present mvention allows the cooled air to be
sucked 1nto and discharged from the cooking appliance
through the door 50, thereby increasing cooling capacity of
the door 50.

Now, other embodiments of the present invention will be
described 1n detail. Some parts in these embodiments, which
are substantially the same as those 1n the first embodiment,
are denoted by the same reference numerals even though they
are depicted 1n the different drawings, and detailed descrip-
tions thereof will thus be omitted because they are considered
to be unnecessary.

FIG. 5 1s a longitudinal sectional view of a cooking appli-
ance having a cooling apparatus 1n accordance with a second
embodiment of the present invention. In the second embodi-
ment of the present invention, a suction duct 46 1s connected
between the suction channel 55 and the air blower 40. The
suction duct 46, which connects the upper end of the suction
channel 55 to the air blower 40, sucks external air, and the air
discharged to the inside of the electric component chamber 25
cools the 1inside of the electric component chamber 25, and 1s
then discharged to the outside of the door 50 through the
discharge channel 56 of the door 50.
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FIG. 6 1s a longitudinal sectional view of a cooking appli-
ance having a cooling apparatus 1n accordance with a third
embodiment of the present invention. In the preceding
embodiments, the cooling apparatus comprises the discharge
duct 45 or the suction duct 46. However, 1n the third embodi-
ment of the present invention, the outlet of the air blower 40
faces the outlet 50a formed through the front surface of the
door 50 and the 1nlet of the discharge channel 56 of the door
50 so that air 1s sucked through the suction channel 55 of the
door 50 and discharged through the discharge channel 56 of
the door 50 without a separate duct.

Preferably, a guide plate 59 for allowing the air to effi-
ciently flow 1nto the discharge channel 56, or guide means for
concentrating the air discharged from the air blower 40 1s
formed at the mlet of the discharge channel 56.

FIG. 7 1s a longitudinal sectional view of a cooking appli-
ance having a cooling apparatus in accordance with a fourth
embodiment of the present invention. In the fourth embodi-
ment of the present invention, an inlet 75a and an outlet 76a
are formed through separated positions of a door 70.

That 1s, the door 70 includes a suction channel 75 and a
discharge channel 76 formed by first, second, third, and
tourth plates 71, 72, 73, and 74 spaced by a designated inter-
val, the 1nlet 73a for sucking air into the suction channel 75 1s
tormed through the upper part of the door 70, and the outlet
76a for discharging the air from the discharge channel 76 1s
formed through the lower part of the door 70.

The separation of the positions of the inlet 754 and the
outlet 76a of the door 70 prevents the air circulated through
the 1nlet 75a and the outlet 76a from being mixed, thereby
causing the air sucked through the inlet 75a to have a com-
paratively low temperature.

As apparent from the above description, the present inven-
tion provides a cooling apparatus of a cooking appliance, in
which external air having a low temperature 1s directly sucked
through a door, cools an electric component chamber, and 1s
then discharged to the outside, thereby increasing cooling
elficiency of the door.

The cooling apparatus of the cooking appliance of the
present invention prevents sucked air and discharged air from
being mixed, thereby increasing cooling eificiency of the
inside of the electric component chamber as well as cooling
eificiency of the door. Further, the cooling apparatus of the
cooking appliance of the present invention prevents internal
components ol the cooking appliance from being damaged by
heat or thermally deformed, thereby increasing safety and
reliability of products.

Although the preferred embodiments of the present imnven-
tion have been disclosed for illustrative purposes, those
skilled 1n the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the invention as disclosed 1n the
accompanying claims.

What 1s claimed 1s:

1. A cooling apparatus of a cooking appliance comprising:

a cabinet having a cooking chamber located therein and an
clectric component chamber located outside the cooking
chamber:

a door 1nstalled on the cabinet for opening and closing the
cooking chamber, and having a suction channel and a
discharge channel door; and

an air blower 1nstalled in the electric component chamber
for sucking air to the inside of the electric component
chamber through the suction channel and then discharg-
ing the air through the discharge channel,

wherein the door includes a plurality of plate members
spaced from each other and disposed 1n a substantially
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6

perpendicular direction, and the suction channel and the
discharge channel are formed among the plate members,

wherein an 1nlet 1s formed at a lower surface of the door,
and the suction channel communicates with the inlet and
the electric component chamber such that an external air
sucked though the 1nlet flows through the suction chan-
nel from a lower part of the door towards an upper part of
the door, and 1s sucked into the electric component
chamber,

wherein an outlet 1s formed at the lower surface of the door,

the discharge channel communicates with the outlet and
the electric component chamber such that the air sucked
into the electric component chamber flows through the
discharge chamber from the upper part of the door
towards the lower part of the door, and 1s discharged
from the door through the outlet.

2. The cooling apparatus as set forth in claim 1, wherein the
door includes at least three glass plate members.

3. The cooling apparatus as set forth in claim 1, wherein the
suction channel 1s located at the outer portion of the door, and
the discharge channel 1s located at the iner portion of the
door.

4. The cooling apparatus as set forth in claim 1, wherein an
outlet for discharging a part of the air discharged from the
clectric component chamber 1s formed through the upper end
of the door.

5. The cooling apparatus as set forth 1n claim 1, wherein a
discharge duct for discharging the air in the electric compo-
nent chamber 1s formed from an outlet of the air blower to the
discharge channel of the door.

6. The cooling apparatus as set forth 1n claim 1, wherein a
guide 1s mstalled 1n the discharge channel to guide air flowing
through the discharge channel towards two sides of the lower
surtace of the door.

7. The cooling apparatus as set forth 1n claim 6, wherein the
inlet 1s formed at a portion including a middle portion of the
lower surface of the door.

8. The cooling apparatus as set for the 1n claim 1, wherein
an outlet of the discharge channel 1s formed at each side of the
lower surface of the door.

9. The cooling apparatus as set forth in claim 8, wherein the
inlet 1s formed at a portion including a middle portion of the
lower surface of the door.

10. The cooling apparatus as set forth in claim 1, wherein a
passage for passing the air 1s formed at the upper part of the
cabinet at which a control panel 1s disposed such that the air
sucked from the suction channel tlows through the passage to
cool the control panel before being sucked into the electric
component chamber.

11. A cooling apparatus of a cooking appliance, in which
external air passes through a suction channel of a door
installed on a front surface of a cabinet to cool the door, flows
into an electric component chamber of the cabinet to cool
internal components, and 1s then discharged through a dis-
charge channel of the door to the outside of the cabinet,

wherein an 1nlet 1s formed at a lower surface of the door,

and the suction channel communicates with the inlet and
the electric component chamber such that an external air
sucked through the inlet flows through the suction chan-
nel from a lower part of the door towards an upper part of
the door, and 1s sucked into the electric component
chamber,

wherein an outlet 1s formed at the lower surface of the door,

the discharge channel communicates with the outlet and
the electric component chamber such that the air sucked
into the electric component chamber flows through the
discharge chamber from the upper part of the door
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towards the lower part of the door, and 1s discharged
from the door through the outlet.

12. The cooling apparatus as set forth in claim 11 wherein
an air blower for circulating the air to cool the door and the
inside of the cabinet 1s provided 1n the cabinet.

13. A cooling apparatus of a cooking appliance compris-
ng:

a cabinet having a cooking chamber and an electric com-

ponent chamber located therein;

a door 1nstalled on the cabinet for opening and closing the
cooking chamber, and having channels for passing air
located therein; and

an air blower installed outside the cooking chamber 1n the
cabinet for forcibly circulating the air to suck external air
into the cabinet through the channels of the door and
cool the 1nside of the cabinet,

wherein the channels of the door include a suction channel
and a discharge channel,

wherein an 1nlet 1s formed at a lower surface of the door,
and the suction channel communicates with the inletand
the electric component chamber such that an external air
sucked through the 1nlet flows through the suction chan-
nel from a lower part of the door towards an upper part of
the door, and 1s sucked into the electric component
chamber,
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wherein an outlet 1s formed at the lower surface of the door,
the discharge channel communicates with the outlet and
the electric component chamber such that the air sucked
into the electric component chamber flows through the
discharge chamber from the upper part of the door
towards the lower part of the door, and 1s discharged
from the door through the outlet.

14. The cooling apparatus as set forth 1n claim 13, wherein
the suction channel 1s located at the outer portion of the door,
and the discharge channel 1s located at the inner portion of the
door.

15. The cooling apparatus as set forth 1n claim 13, wherein
the door includes a plurality of plate members spaced from
cach other by a designated interval, and the suction channel
and the discharge channel are formed among the plate mem-
bers.

16. The cooling apparatus as set forth 1n claim 135, wherein
the door includes three plate members.

17. The cooling apparatus as set forth in claim 13, wherein
an outlet for discharging a part of the air discharged from the
clectric component chamber 1s formed through the upper end
of the door.
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